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_—W_r_e saw, fitting Sedtion, maintenance and running-in stati on ABPSaoray
Hshi Bagr K laLeqr uni t of the wre saw, and net hod of exchanging the
H"' unlt The invention relates to a wire saw

Me; ih particular a wire saw for _

pro ucl ng duc e saw conprises a saw head in

whi ch at Ieast two w re a |[?PL|/|\§EDOI |l erp are mounted rotatably in each
case between awimeabaw,bcEktting stabhdna maintenande)ganddjramaing-in

Wi re- gui di ng rog.;;gfon LPor 408 ﬂ-g%ul‘ﬁiﬂgar&liér"‘ﬁﬂﬁlé BEOWRS WiTE daw,M Ng

awre frane conjunction Wth a saw ng suspen5| on, Jhe wise
frane acts as thWQCbe WWWS‘E&?}M Tewiding-rollex; Wailh o

\_/I_\nhth if use is Imade of a sawing wire with bonded cutting particles.

e invention al so relates a fitfin ation,and to mai nt !

and running-in ni"? ‘?n"ai%r’égi;ﬁF%’f’né O B FEFSURRAY A% tcc')J‘ta %ﬁchod

?L excﬁlangkanﬂeﬁlefnbmeagwdhméa,l einupatrticular a w1r¢\ wawe fiony of
e generic type nentjoned w a -l A n

rollers are m@ﬁ%‘ﬁ‘ W%Ose%laéﬂn%é%?%ev?%%eadrr#oé\)e &rhbarevg%ar% zg'n%aa(yf i géd

beari ng i nsam heads ihewbichi st Jessti kwe wiregguidiag rollens are

EP-733 429 Al. A 5o SUAP 1RE ed2hd cEQeCHétﬁegm a 'moveabl@'BéHﬂﬂhQJf
sem conduct or vva ers of a specific thickness % j ece of c st al
S %d?ﬁi

during a cutti mpdpa atfiiged Theazingy hi *EHacenbf "H'l%e rs

:ﬁ det er [nhiewsm bﬁfogethef h%ahsgawta_eeb&tm ireund nehems dibrhﬂagsmmrw re
re-Tranmg s, distance . inturn., is ess

predet er mi ned B YABovER PR iyparie ?O‘E’&?%Cﬁl?‘lav{ cov ..{HA{%AY the SR

W re-gui di ng rofteniée asvets ias viioktting oel 3R sawikng mmn%ﬂ-%mév has

a heating/ cool '#’%éé’rﬁg@ m&h J_fcgag‘te,r ojd bP,gd%heof egPedAHHSE Rfirkhevith

W re-guiding ro novea earing and fixed bearin
assi gned t Heonded ewntthng antiehﬂém Teg é&?ﬁeﬁ'&-’-\m @lfx Frelakasto

as a resul{gof feaye@iRgNHtitidn BRI S RArhEihEeh&nba And kﬁmnmgan

m ni num I't is necessar .0 cha e th
station for a wire-guiding- ro e::I u%i%og%@ 98 gfmé od of

U’

exchanging the wire-guiding-roller unit.
A wire saw of the generic type mentioned with a
gaw head in which the wire-guiding rollers are mounted in
20 each case between a movegble;bearing.and a fixed bearing
in a saw head, is described, for example, in
EP-733 429 Al. This wire saw can be used to cut a multi- .
plicity of semiconductor wafers of a specific thickness
from a piece of crystal during a cutting operation. The
25 thickness of the semiconductor wafers is determined by
the distance between the windings of the sawing wire in
the wire frame. This distance, in turn, is essentially
predetermined by grooves which are located in the cover-
ing of the wire-guiding rollers and in which the wire
30 runs. The wire saw also has a heating/cooling system for
controlling the temperature of the wire-guiding rollers
and of the moveable bearing and fixed bearihg assigned
thereto. In this way, undesired sawing-wire displacement
as a result of heat expansion of machine parts is to be
35 kept to a minimum.
It is necessary to change the covering of the
wire-guiding roller or the wire-guiding roller itself, in

particular, when the cutting result deteriorates as a



vvire}g‘uidi ng roller or the wire-guiding roller itself, in .particular,
when: the cutting result deteriorates as a

- 2= result of the covering being worn or if it is intended t hat
the thickness of wafers which are to be cut, subse- guently shoul d be
changed to a new value. Deterioration " the cutti ng result may al so

| ndi cat e damBgeqoBeat! RIS ¢he ¢overing i:L:.ﬁgu ggxerlrn%é)rlg hf Eéﬂ&édare

changed, it S necessar W fe- eari ngs
to be renoved fithmtt Wéz%a:humsmpﬂmaﬂemwhiqn argsto be cnvosvbaehu gh

outlay and has gganithgd sm,dl@w haifféd to £Gh&W PhldesSipadakibkat9bn! ONg
periods of tine. I di_ng roller or new or aired

Onc a ne
beari ngs have of EE@n"‘i‘HHBﬁd&%ﬁuL{' Wga%ailé%%dliﬁé‘ﬁesfiwgfaéqhﬁ gings.
certain pergod of tine Tf ahielcdverditig Wr ithabedringdtare changed) aitng

bef I f '
wor kpi ace ¢ hen QELRRPyeRaeYiEo? b8Y bize:sobEitnerPrach  Bha i  BaRELRER of
waf ers’ can be to beomemowedl from the saw Teads Gpmuntilenowonthihi bass
the object of 4, oi%’a“ﬂi E:Hf?lﬁgr LAd Giyd r@e%}@i@&t]@ﬁe‘@ﬂe Ng5w! ©

be at a stangstill or der W re- ng ro bear| ngs
can be changed, b&ﬁagoﬁtsﬁrpﬂﬂfﬂﬁ'@ﬂehefﬁ}’oééﬁa‘r Periodsi @f hikpR)i opee 2

covering. 10 new wiréh mﬁuh&‘iﬁ@’f reNlee dkeheWlOod YepRifadW Béai—bﬁgs have
generic type neptioned

‘g i § defined,in that es
rol ler and the REFBaptRERR ‘r‘?ﬁ% arfdh® | Yigeo$aw,  SheRy %Ekﬂgné’(? ﬁs f8ma
W re-gui di ng-r okleetain period oifi clhmeamno:)lr;lebetbebavednf fianahdicbsaugheads

as an entire n I IIer begari ng
shafts al sotf) or#’%”?Fb“H une?pel\%gu# %aé} ance ag’s esugﬁggﬁ%ggfl ng
whi ch the bear prgsibdat s Af&er ddien,i Ry tms.mwo:dmme theprveuadllyi hasne
operation. 5 o be ‘saWht Be‘:EB%ekEﬂ%agﬁﬁhﬂnﬁroaﬁc%bﬁhof hGaB8R5! B8n be

shafts have to be separated fromthe wire-gurding rollers
continued.

The present invention achieves the object of
shortening the period during which the wire saw has to be
at a standstill in order that a wire-guiding roller or

20 bearings can be cha.nged'; and of simplifying the procedure
for changing a covering.

The invention relates to a wire saw of the
generic type mentioned which is defined in that each
wire-guiding roller and the moveable bearing and fixed

25 bearing assigned to it form a wire-guiding-roller unit,
which can only be removed from the saw heads as an entire
unit. ..

The wire-guiding- roller and the bearing shafts
also form a rigid unit, which is balanced as such and of

30 which the bearing seats and covering mount can be-
produced in one operation. | e

With the known designs, in which the bearing
shafts have to be separated from the wire-guiding rollers
in order for the latter to be moved, the coolant located

35 _ in the bearing shafts and the wire-guiding roller
(insofar as internal cooling is provided for) flows into
the sawing area and changes the composition of the sawing
suspension, with the result that the latter may even
become unusable. This cannot take place in the case of



in order for the latter to be noved, the coolant located 35 in the

bearing shafts and the wre-guiding roller (i nsofar as internal
cooling is provided for) flows into the sawi ng area and changes the
conposition of the saw ng suspensiQng With the result that the latter
may even become unusable. This cannot take place in the case of

- 3- the ghepeseboird gde§i§EesE.h&eWﬁl'fe gﬁiﬂél‘#ui&iﬁér rdder and
beari ng shaft as_ a he conbi nation of the

are,renpye
Wi r e- gui di ng fla??’é'?nﬁnﬁhagts ﬁﬁ?e’éﬁ?‘%"ﬁéa‘?‘?nﬁ WRitsi xed bearing to forma
wire- 5 guiding-roll e'l.‘hemcbmbdhacnﬂbn e nthe wirktgtutdinugl refllidic and

di d n ut, al sp nma It possible
for “the vi ro- dirvERseas Head iy (RRd (93xed ! 'na T £orme 8, BORRG wi ¢
a new Cove?i nggﬂlhd%\ngrﬂ’lhgr unit s&t iondy perpditsgswdEsi bemovabloHviehng t hi s
and the 10 ' &iiféabhfelng 261182 whaCoduichlelbeadibitfe, Ut 'd1dd halkes W I

saw, to dlspense he™ runni ng-1n operat|on (0] wre saw OI’ t he

purpose of reathi R§SEhRLReOdRe wirepridinggrethper which has been
Wth thedWI re- ﬁelmdvl eg- tol ber bbagﬁaaa #eshoa a.fetwléofvuﬁéigng 4yf:16uhuf:§§16 g
wire-guiding rollers are screwe i, xed-bearin aft an
m)veagl e- begrl?'n{i) tle " SHEY ¢ bse[ftﬁ?tli?&sarlﬁé‘edrl SBEiSW:E'g aFBig, i tSRRY, but
t he Iear |r|g113$ltzilkatmdnvmqfe the dwigergulidingerodfietorunit in the

si ngl e- pi ece, guit 3&%@ n n bl, rin
shafts are th‘gir' ore eaé:h rmsfr#t vmqf)?{ﬁ the Quﬂgiﬁg Lﬁ %%é‘r#)l?' S r
stabi lizing pu‘F%s‘Gére saw for therrw@mtogcremulagr&hgemesﬁfame

beari ng £S5t Bl Satgk&g roller involves high outlay and

results in msa |gnrrent n ,stressmg in the shaft 25 system which
inturn results in thewyg‘?w i’@ |WiRewuiding-roler/hearing ngeshen: @fed and

i n uncontI®l | echdiekhion otype, (the beﬂrengﬁid:b@ge@oﬂllertéleaﬂémﬁﬂfeweﬁ the

tarers W h ey S, Al OB e ALY
shaft such that the drive forces are transmitted, but the
be-aring shafts and wire-guiding roller do not form a
single-piece, rigid unit. The fixed-bearing and moveable-

20 bearing shafts are t].:xerefore each mounted with two
bearing assemblies for stabilizing purposes.

The 3-part screwed arrangement of the bearing.
shafts and wire-guiding roller involves high outlay and
results in misalignment and thus stressing in the shaft

25 system, which in turn results in the service life of the
bearings being shortened and in uncontrolled heating of
the bearings. Moreover, the geometry of the wafers which
are to be cut is influenced by the erratic running which
occurs as a result of misalignment. .

30 The present invention thus also achieves the
object of avoiding misalignment, of simplifying the
bearing design and of ensuring smooth running.

The invention also relates to a fitting station
for ‘a wire- guid:.ng roller ‘unit with a w:.re guiding

35 roller, a moveable bearing and a . fixed bearing,
comprising
a) supporting surfaces for eupporting the wire-guiding-
roller unit;

b) retaining elements for fixing the wire-guiding-



30 The present invention thus al so achi eves the obj ect of

avai ding m salignment, of sinplifying the beari ng design and of
~ensuring snooth running. The invention also relates to a
fitting station for a wire-guiding-roller unit with a wire- gui ding 35
roller, a noveable bearing and a fix&d bearing, conpri sing

a) supporting j_g,(_;e@nj_? oﬁu&pgrg %égﬁg\ﬁ g@rg&gggng- roller unit;
0

b) retalnlngeenents r fixing e Wre- gwdln-
- 4- rol | e®) unia beatieg émbnsngygtaﬁma @3; controdjing the temp-

heat i ng/ cool i ngeﬁé/ﬁiﬁénéﬁ)rtﬁé)%{@élgﬂgdiﬁ?-imr umt:era’eﬁalre of the
wire-guiding-roller unit ans f

i {5 f
the wire-guidi 5 l?ﬁrp%rfaor detachihg I ?ﬂge’p’g?f,l nil?é e2ver| rom

saw is at & roElemdstill is shortened considerably if the w re-guidi ng-
roller unit which has d e aced by
anot her wi re-guidi ng- rg)felf Eggﬁé& \é}dfﬁ%}#}r@h%ﬁ tiﬂ% v ebgg‘ﬁ’r Sirjéepgf'e for
use in a fitti ftandatihl is shortened cpnsideaabprbgsﬂrm avifne-guddingr i ngs
of the wire- o108 difMde "Rhish Hﬂbtb&@h@eﬂé@ehe%ohe'Eﬁ‘ée@ufzfeo@év}‘qa"' re

saw to be repai red or exchanged outside the wre saw rogposed
for the wire- gm%ﬂlﬁz?‘%l1P1§raﬁﬂF:Pe‘FoWE)EerSHifiﬁnSSr°1?-ﬁra“ﬂ&|tntMﬁ’g’elﬁﬁj

runni ng-i et atd DFeLlf bédie Prepared for ﬁ@aeizbe@nfiemhge@ltﬁwzhanged
During this tinme, the

saw ca sed. fo e wafers wi,th a
Wi re- gui di ng- rol | \gr'tLﬁﬁ A9 pRss 2‘5’3‘ e% Fé g’é%’ﬁ %’%e‘i)‘%ﬁ‘ STEA run
in in another rm.i:tdmm-rmlbem unitniwhgien hasatbelm r‘Em:vml ftommithe mdirenf a
runni ng-i n pha SR f pi e
neans t hat theséaae‘?:‘%%% a% tlﬁnaf1egev'\:/|,'re sée}%él)stlget %g%et an&J;tl
shortened to th’es promaqée f?«méhet Uiﬁca&ﬁsénm-releyerduﬁgtrwm W i

The inventimn tiNg Ha3Rtiedladc@S aha auﬂmﬁgemanseaeﬁon Sl MeHE W ihgs

station for a W|re %w ding-raqlle
have

een repaire or ci-xanged. During this time, the wire
saw can be used to produce wafers with a wire-guiding-
roller unit which, for example, has been prepared and run
. in in another maintenance and running-in station. The
20 elimination of a runniné'-in phase in the wire saw and the
sawing of a test workpiece means that the period during
which the wire saw is at a standstill is shortened to the

time taken to exchange wire-guiding-roller units.

The invention thus also relates to a maintenance

25 and running-in station for a wire-guiding-roller unit
with a wire-guiding roller, a moveable bearing and a
fixed bearing, compr:Ls:Lng
a) bearing supports for the bearings of the wire-
guiding-roller unit;

30 b) a heating/cooling system for controlling the temper-
ature of the wire-guiding-roller unit;

c) a drive for running in the wire-guiding-roller unit;
and
d) 'a device for monitoring the running-in operation of

35 the wire-guiding-roller unit. .

Lastly, the invention relates to a method of
exchanging a wire-guiding-roller unit of a wire saw for
cutting wafers from a workpiece. The method is defined in
that the wire-guiding-roller unit, which comprises a



with a wire-guiding roller, a noveable bearing and a fi xed beari ng,

~-conpri si ng a) bearing supports for the bearings of the wre-
guiding-roller unit; 30 b) a heating/cooling systemfor controlling the
t enper - ature of the W re- gui di ng- r@ler unit; c) a drive for
running in the wre-guiding-roller unit; and d) a device for

Lastly, the inventio t hod. 0 exchan

tes to a
wi r e- gui di ng- Pol®EYe pazing; é"gwaf 0"1""xed bearirdy aléf e‘?gs?}%ﬁ?g
wor kpi ece: Thaxteilgd fmndeh perating pdeittidmelnto ea greléage rposts unit,

whi ch conpris

Wi re-gui di ng ?gPﬁeangr 3‘\% (feeg'ov‘\ﬁet% farc'(lznovtehrel r'lﬂgz'raes sty IWj'th é:he aajﬁ%v%%b?e
bearing ahd amanipulBsaring@nd sadiwiderguiding-wdldiery ﬁnam ahigherbasng
posi tion i nt 0h@ehetERABRrALEra-conttb@ledNin! SavaHRNCHs £OPLANENML EngaW
with the aid b?e gﬁEm:;nl eac(?Fl gea vmnre gui di ngsro I er unllﬂt’ ;éch has
been t enper at BPErESﬁPHOPPéétF-Hnadvance is noved into the operating

E0|SI tion. ] -riihemﬂféﬁaibﬁrus SeTzqaqr&h J]s}ié’ﬂ?d.zi fhofF@r eeéswi ﬂzei_ﬂeiﬁf n-
elow wit erence ures. e ures r sectiona

i|lustrations 8; re?’é‘l’:Ped &Jﬁ%ﬁ“ﬁgy Fhodid r?tq'é %r??nveﬂf?on.
They di sn:bosesecu/u.bnaiavzmuétmtlonw of- purealem'gedolé:mmplrary embodi+ ng

whi ch i d corBEBRENBE, sus et dn Ny, ) A I AW ERL T oS
figures: wire-guigiggrzollemonand tui r & glﬁld?br!gls’ olstation t and a

installed in ﬁa%E@nﬁﬁWeh‘éﬁ@ running-in st U %ﬁ}PV@h&E@ features
wire-guiding-roller unit acco to qu%ure In a release position,

in which it 2UhiEBnab§ FOTRESRERS %‘1‘ ‘t FhejaNengion are illustrabeds 3
shows t hgsw r Engdhéi Bfgtuekeber unit

Figure 1 shows a wire-guiding-roller unit

noni toring t hﬁii‘ﬁng'hﬂaih? AN onid%'a w:l.tt:‘lia d/\ﬁcfcﬁréi.t!lriﬁ Ngs I'wélpragnit.

installed in a wire-saw. head;

Figure 2 shows the wire-guiding-roller unit

according to Figure 1 in a release position, in which it
20 can be lifted out of the saw head;

Figure 3 shows the wire-guiding-roller unit
according to Figure 2 in a fitting station according to
the invention;

Figure 4 shows the wire-guiding-roller unit

25 according to Figure 2 in an arrangement which is suitable
. for the purpose of repairing or changing the bearings:;
and

Figure 5 shows the wire-guiding-roller unit
according to Figure 2 in a maintenance and running-in

30 -station according to the invention.
The same designations are used in the figures to
denote the same features.
~Let us first of all refer to Figure 1. The wire-
guiding roller 1 is mounted rotatably between a moveable
35 bearing 2 and a fixed bearing 3 in a sa.w. head 4.
Preferably 2 to 4 wire-guiding rollers are accommodated
in the saw head, and at least one of them is driven. The
cylindrical body of the wire-guiding roller is tapered at
the sides to form a bearing shaft 5. The moveable bearing



accérdi ng to Figure 2 in a fitting station according to the invention;
Figure 4 shows the wire-guiding-roller unit 25 - according to Figure 2 in an

arrangenment which is suitable for the purpose of repairi-ng or changing
t he beari ngs; and Fi gure % shows the wre-guiding-roller
uni t according to Figure 2 in a maintenance and running-in 30 station

aﬁco;dl ng to theahaveméi It mtced bearing 3t allee seareadsesl Gﬁatw&éiﬂée?fg'ésféo; n
the figures to enote the sa ea

al | re?er to F?‘Bﬂr ?mTﬁe"anrree' i |rd§'§§?rr ofrdk f ielthuthey wiket ably
bet ween a noveghidiSg rbzieirng. Zm@@ht&df iohe EHee aFil e gl dindy Sﬂ!ﬁ&adzél
Preferably 2 t Lhe- gyidin |.l.ers ar o] I n e, saw
head, andyat Igaétiwgi%-g?'eghe%él’vg 1"l(i'%q/e'ir? &f"ﬁ%ﬁ Hm)c?“ﬁ%ﬁr ROy (RPE ¢ he
wi re- gui di g réllustratedpernd ie centeiredsbyes trelemaakd eemimiqi shedt 5.

The noveabl e begr | EEGured against ax:.al displac . The w ding 2 and
the fixed bearin are segt ed qn the bear |png seﬁneﬁ ??cﬁul ng

wi r e- gui di ng- rﬁ?fgi%?ruﬁ?-g'“ﬂtﬁﬁ?ﬁ di ke driven by agmakory &:olqiémmmh_ddm ed on

the w re-guidi ﬂq::dgﬂél el’s I&ansm:.ﬁ:é?d ngifetBfeviaved | B8ugl iy Ch thasykui de
tered by a releasable ring 8 and

t S ce
?;Og\égzr fagoaga?‘ﬁ%# ?:pi’%‘é%’hiéh?n' VY e % gt d’rﬁhdm"mp°‘?‘iﬂrf*erf°r
il lustratk@ isthieij wd-rrebgtadmlg)rr@llet ol cilavdeits owwr Guives PRSI ttted
di tl text i nvention ver, i
di rect mymn 2 LoLpbhogs 18 406 § prov d;g&&' £ o Med Vo | INEION JONRRL -
Pi vot teﬂﬂ%%%%eéoaﬁiélpﬁéﬁpaéeemnér ofr the summyowidingireller

undesired ?Xla&nﬂlﬁp&ﬁ&eBEQﬁpﬂﬁgéEQﬁﬂgégg?!?gh?@ b&k&gﬁeﬁéiﬁbgggt eq%garlng
A e TER SN T M e O X
operati nglpositobber Teit in the glawt aaaaomrsn Iébérdle iy gdANGidH, aHent s
11 are [Nﬁi&g@bk%ngg%%gg@KH@U|I&m tHe clamping elements 11 are
preferably moved hydraulically.
The temperature of the wire-guiding-roller unit
is controlled with the aid of a heating/cooling system
20 12, The latter compriseé supply lines 13 and 14 which are
connected to channels in the interior of the wire-guiding
roller and of the moveable bearing and maintain circula-
tion of ‘temperature-controlling medium in the wire-
guiding roller and in the moveable bearing. The heating/
25 cooling system also comprises temperature-controlling
segments 15 with corresponding supply lines 16 for
controlling the temperature Sf the fixed bearing from the
outside. These segments butt agaihst the slightly
conically designed lateral surface of the fixed bearing
30 and are pressed against the lateral surface by springs.
A constant airstream can be routed into the region of the
fixed bearing with the aid of a sealed air line 17, and
congtituents of the sawing suspension or of the abraded
material produced during the cutting operation'are thus
35 prevented from being able to penetrate into Ehe fixed
bearing.
A removal aid is provided for the purpose of
removing the wire-guiding-roller unit from the wire saw.
In the exemplary embodiment illustrated, this removal aid



The iénperature of the wire-guiding-roller unit Is controlled with the
aid of a heating/cooling system 20 12. The latter conprises supply lines

13 and 14 which are connected to channels in the interior of the
Wi re-gui di ng roller and of the noveablLe_bearing and maintain circul a-
tion of tenperature-controlling mediumin the wre- guiding roller and

in the moveabl ecc?ﬁ;ﬁié@s dNeineat! Eﬂérgﬁgecgghhgﬂ 39S Wallchl 3% GABVIGRS

t enper at ur e- cont segnpent s correspandi ng.supply |ines 16
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out si de. Thesegumﬂ@MGlMtuagel Stcant be dildpdliided axialDyii mh;by a

desi gned | ateral urface o;f e f ear i 3 and are ess | nst
the lateral sur¥ ﬂrf%-b(-o }é% giitr St é%ﬁﬁecégﬁ?‘%’e cﬁj into
t he regi on ®f témv:.ng vi:imed:cbher rngnoweﬂhanklefardtbé arsesting dactiomefl7,
and constit t t S peaﬂfq t e

mat eri al pr oducéei?dgo%ieét h]'Engig%xtglgﬁgl:@per at i on%ﬁ;q hgfe’ggﬁé%r g\}er‘]:toec})? rom
being able to mlrmxmteeclntmrmemm the (rupply) lines 13 and 14 thawe al
aid is provided.d orpd hesdPHAOEEd Offrom ADViviGd i"&fr@%ﬂé&g relder

lrjglnt)v;{ ognl Ijhe V\izgdaeggndentlyl ncigglr?gxe@afve/s e@eln nergrovil.%at ed, t his
| i near carx0 agesépyst£rid® péimesi s provi ded WI t h a spindle dr| ve 18 and
by neans of which the wre- Ui, d|n <ol .6 L

[ [ :'tu(’)a'-Tjtoql SR {: re qq'f‘ ﬁn%eces q'ﬁ"for t he

axially into a rel eéase position:

5 sawing wire t:'os Fdl remdw ddcated dn t:hs aeleesergomtim i illuamqsad/ot
tensioners 10 %i LNng, e‘rﬁ'ée’Hnﬁaoh]:.uL St th@'%v?l:@a%ﬁ chFUs R ©
the supply lines 1 nd 14 have e separate

Wi re- gui di ng- rd’ﬁ%rauﬁp’t‘Pllng befrwesnd dthe \dzivei agd v&hﬁe@%d’%’&ﬂ&ied
at the 10 1sepaird) Oﬁpeﬁl ati%placement of théi W&El—gﬁzdﬂ.n‘ghh:@:h.lbbe unit
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separated into a half 20 which remains in the saw head
and a half 21 which remains connected to the wire-
guiding-roller unit 6. The sealed air line 17 is likewise

20 automatically separated during the displacement of the
wire-guiding-roller unit. In the release position, it is
possible, with the aid of a manipulator, for the wire-
guiding-roller unit to be lifted ocut of the saw head in
the direction of the arrow and transferred, for example,

25 into a fitting station. In order to avoid longer periods
during which the wire saw is at a standstill, another
wire-guiding-i'oller unit, which has already been prepared
for use, is moved into the operating position, preferably
immediately after the original wire-guiding-roller unit

30 has been removed, in the reverse order to which said
removal operation takes place. Of course, the possibility
of the wire-guiding-roller unit which has been removed
being reconditioned, for example cleaned and provided
with' a new covering, and then replaced in its original

35 position in the saw head should not be ruled out either.
When the wire-guiding-roller unit is installed, the
temperature-controlling segments 15 automatically come
into contact with the lateral surface of the fixed
bearing 3 (Figure 1l). There is no need for any supply



has a ‘coupling between the drive and the fixed bearing 15 and, upon

di gspl acenent of . the wire-guiding-roller unit into the rel ease position,
this coupling is automatically separated into a half 20 which remains
in the saw head ~and a half 21 whi.ch regrai_ns connected to the wire-

guiding-roller unit 6. The sealed air line 17 is likewi se 20 autonmatically
separ at ed-duri rqu{;be tq; %u a&oqmaggtég the -~ wre-guiding-roller unit. In
the rel ease position, 1t 1s possible, with the aid of a manipul ator,

for the wre- gui diThe r sovering t afp Hdhe | Mixe-gniding heodderhed® in

the direction oddad’ipVhapfctidgsiesatedn bLovedadresyr 2his Phapdsl.iting
station. In order to avoid_|onger periods during | e"wre saw is

which th

at a standstil IFigHxrs I"%r"llusﬁf?E-eguPdif%ﬁ-ttiagl tafdiqn 24 vhtRad ¥iresqy
beendpr ep?rsedf guicfiﬁfg-lj.‘.‘cﬂ ;éﬁlmm_ & iatconint g amaal | amet_gaiﬁgoaﬂd Qﬁ.rl;:proﬁf @ ably
i medi ately after .t riginal, wire-guidipg:rollgr_unit s been
removed, in t h&FER °o’$dév3"’tc\gn' wﬁischsgﬁggbie f%ﬁn\fﬁ?v%r%eonwﬁgfés

pl ace. O cour gmidimgposisidr | nmlt. Thée thanipulbagor diexpedidmrlynhasnhi ch
has been renov i 1] iene f e el e vi ded

“n e-ﬁ%ﬁ%%é AGnild esAde t?ngWl%-?ngﬁ.ﬁ L

with a new covering, an aced ini1ts origlnal positl o n the
saw head shoul Faidemeunitedaharadiiherand a \Piviothepimddeyuedi nywbish er
unit is ingyallAdowdethe WFERAAAIRY - GUNT | 1At SRYBRSCade through
autonatically cone into contact with the latergl ,syrface of the fixed
bearing 3 (Fi g% -1)'1'.1"-°rr‘r(31r€'|9§‘ NP ARt whjich has been removed o
to be connect edrom the saw hdad isveotagedf thbhoughr sagd dngler ankdemeits

changed in a figtin I atl LQVi IS 3 |

T Uatrates a AMgtLs, RBRBOB¥IRER £EErbE. “of Hiftiineing qindllich 25
acconmodat ed t [ e¥he afdtying ftation andi fikedortheredn i byswetadindngor
moving theg g r &1 ementd! 56 NOTRE! ESELERL! st MRUP Y A1 QEcPXREQ! HItHY ahas

t ongue-|i ke grippers 23, i ch encl ose"the w re-guiding- roller unit
laterally, and hgaﬁﬁ:.\m/cﬁg]ﬁld}% systeph2dnfor controlling the temperature

of the wire-guiding-roller unit 6. This system comprises

supply lines 29 which are connected to channels in the

interior of the wire-guiding roller and of the moveable

20 bearing and of the fixeé bearing and maintain circulation

of temperature-controlling medium in the wire-guiding

roller and in the moveable bearing and in the fixed

bearing. Furthermore, the temperature of the moveable

bearing is controlled from the outside via the supply

25 lines 28. Temperature-controlling segments 30 with

corresponding supply lines 31 are provided for control-

ling the temperature of the fixed bearing from the

outside and can be moved up to the fixed bearing by means

of linear advancement elements 32. Provided in the

30 fitting station for the purpose of facilitating the

operation of changing a covering is a tool 33 which can

detach the covering 7, which in the exemplary embodiment

illustrated is molded onto a single-part sleeve 34, from

the 'wire-guiding roller. The sleeve 34 is preferably

35 produced from a CRP material (CRP = carl;on-fiber-

‘reinforced plastic). The sleeve is seated on a covering
mount of the wire-guiding roller.

The heating/cooling system is used to control the

temperature of the wire-guiding-roller unit in advance as



10 allows the Wi re-guiding-roller unit to rotate t hrough 90[err]. The

wi;re-gui di ng-roller unit which has been renoved fromthe saw head is
rotated through said angle and set down, or if appropriate fitted, on
supporting surfaces 25 of the fitti_n% station and fixed thereon by
retaining 15 elements 26. The fitting station 22 is provided wth a

heat i ng/ cool | ”QFS¥§L.§% 7%110{[.%80?&{:9%4;%”91:&9&&9Wféﬁ“t&&& esuft Eﬁ'%é
Wi re-gui di ng-roll | ses T T hes whi ¢
are connected pBcehiknbrs Fnbsﬁquentlvnbeeno#netalhedmnetlgemji#@ W4 er

and of the novegbke 43 dPHédd £6F eh theakahgdubeeudaaeankiﬁngEuéh
circul ation of tenperatyre- qé{trol medjum in the vmre?égldln

g
roller and in Fhe WaFresgud&3e: i t ke PexdFoughty, kg operating

Furt her norg, tbemiaeafaeuetaur @1af tHax rH;yeabd;eired bRrabirderi o ke tivel from
t he outsi de watheg %S%Fi i nes era.ture controII|

segnents 30 WHFR S sﬁc?ﬁdPﬁ’g“ﬁ?Fﬁ‘pﬁ"y t° rov d‘g*’c')?'

control - | gugdihg- rehieramm cifnitchethcxegebeaﬂ-nggpbﬂerhlphe in thet side
and can be nov u th n [ r ement
84w g:ééﬁ gﬁe Eggéj ?@%EQQ byrdEANE o whﬁéh jREA y %@Qf

el ements 32. Provided itting_station for the purpose o
facilitating tﬁEeratleﬁer‘:étlﬁeé’n RFaqhantfidgte PEevideg the winetaubdipgch

can d@bachrbmmeQQVﬁitnga7newhbah1n§ %meeexenplary enbodlnent
ary sleeve 34,

illustrated is nol ded si,n

wire-guiding roller. Tﬁ é‘&}’é“ ? att R oPaK| f%Sdeﬁ%?fa:eﬂs Fro‘Hsa CRP

mat eri al (CRPpl&ce&bﬂ.bOtE—:.ft:ltling- carrilag!enfvm:m dlfaxteqpiireidic 14 amveeds

seated on a COMGILAG pe IRW ool i Hd:e GGk L Bvides gor tne THE
o contro o)

heat i ng/ cool i ng~syst em | FSed erat’ure
W r e- gui di ng-r 6ittingnstationdandicd fiappropriate, also the manipulator

-9- 150 I EgBLRs ﬂ&f@foz{éci téﬂgtﬁkaw.i% H&ﬁ h fi‘ﬁaiﬁf"“ el tlaé ralso

once it has subsequent ¥ een I nstalled t he ere 1's no
need for any hRREFHBLIBpTPRRatRe diiY "rfg‘%ﬁ"@rF“n t=°t h& ﬁPFegﬁafldf‘F@hr"&l‘?"er has
to be brought ie eafrektefveSmorbeBhahabiiecwisblguildingsrokligrr @fitn order

to make the If it is necessary for the bearings of the wire-
guiding-roller unit to be repaired or changed, the wire-
20 guiding-roller unit is removed from the wire saw or the
fitting station as has already been described and is
preferably arranged such that the bearings are freely
accessible. Such an arrangement is shown in Figure 4. The
wire-guiding-rolling unit 6 is located outside the wire
25 saw on a repair bench 35 and is supported on the latter
by means of supports 47. Once the necessary work has been
completed, the wire-guiding-roller unit is transferred to

a maintenance and running-in station.
Figure 5 shows a suitable maintenance and
30 running-in station 36, in which the wire-guiding-roller
unit 6 has been deposited on bearing supports 46. A motor
37 for driving the wire-guiding-roller unit is located in
the station. The motor is coﬁpled to the wire-guiding-
roller unit by virtue of a linear guide 38 being dis-
35 placed. The repaired or exchan;'ed bearings 2 and 3 are
driven, with the aid of a motor, at certein rotational
speeds in accordance with a specified program. During the
test run, measurements are taken of the temperatures of
the bearings and the vibration caused by the rotating



wire saw ready for operation again is to nove the wire- gui ding-roller
unit into the operating position in the saw head, in the reverse order
to which its renoval operation takes place, and to provide the

wire-guiding. 10 rollers with a new savvi:gg Wi re. The fitting
station may be designed as a dis- ‘placteable fitting carriage which, if

required, iIs Jp— t ' sa ri:ﬁﬂbo ' t V4 for
the  fitti %igtga | Sﬁygﬁd?°?‘?g§\gb‘?‘g§r‘i \;i"[heé,m%és]g the’ nawr?iq%u é’g&f il%SEt o be
posi tioned on PR¥eHRLe BawrsFi kg | cannied gudy withposbep| purpesehcof

fitting statiopréfabengethen e Seduidfig-rollir CARIEECRIY CuBR! Gxf hallg ONE
W re-guiding-roller unit, . T it |s_ncessz§€%for t he bearings
of the wire- WiTguPAWngIhE Iiétea‘ﬁi"f’nt'o’ﬁ’eﬂaé’:ﬂ"&icﬂ’gﬁ‘%r FRYRELIARERE [ -
20 gui di ng-r oviee-guidihg-relbheedumiiored la.GcthEaﬁ.aV\bpériblfng tem;iéi-idi ng ]
station as has e e [ | Ss referab ra suc
that the beari ﬁ‘gis'é a%g&f ?ée%?gfé&é g%‘gg‘g’ggﬁ?é?°%u5%€%%fa ?‘5?%%‘?1% n?Pigrseh% hown
in Figure 4. Twere-guiding-galiengundkli Fheutiests tun ligt atankxeikledicby he
wire 25 saw Qn Aigy behe ; )l p%q,jng h r by
means of suppo?t SQX%.@QO%J'Q t_he%i%%gssg??é\!\gyg as q'ggr}ih eolJcéca)ttrfgptl%'eatned?fthe
Wi re- gui di ng- r BReeWiFfouidingnrolderoqurbt. Ing HRe nBamencEa¥%nads ukl® ng- i n
station. 10 fittingFegutioh HRrdnyitabiregiRenBeNaNe mith&éhance
running-in station 36, .in %lscz%atth,e V\nég-g_w dlz%g;.r |l er, uni t 1? ha; been
deposi ted on b¥3Fi AFSIBES AR HE WMot §r 18 ProvidRd GFithng ¢ ing
Wi re-gui di ng- reddkingnsystem| 2T afex controllimg stin | tempdiwtums oo f | tthe
coupled to th L Le-qghi i 0g- r [ it V| i near | de 38
Sl fq@iathiOrotler Pdft W ! TRE VEEhHErREugek! NSRT G

bei ng dis- 35 repalred or exchanged I Ngs and are

driven, with thevesblef keaming and c&ixedy beaningnapre mepsured| by

accordancgs W t éPLEhtbCHeRE8P528Y MG %nftﬁiuouslgreitaééé!a SRS Wdrent s
are taken of the }enperat rei of t he bearings,and the vibration caused
by the rotati r;@on:.to ing device 41 via signal "lines|#0. The signal

W re-gui ding-rDihes 40 larelhCohfététédNtoWikd) t@)petature sensors via
quick-action couplings 42. Once the wire-guiding-roller
unit has been installgd in the wire saw, it is also

20 possible for the temperature sensors to be connected to

a wire-saw control means via the quick-action couplings.

Also connected to the monitoring device 41 are

vibration sensors 43, which track the development of

vibration during running of the wire-guiding-roller unit.

25 If vibration values which are considered to be permis-

sible are exceeded, the test ‘run is broken off and the
wire-guiding-roller unit is balanced.

According to a preferred embodiment, the mainte-

nance and running-in station 36 also has means which can

30 recondition a damaged or worn covering of the wire-

~guiding roller. These means may comprise, for example, a

cylindrical-grinding tool 44 and a groove-grinding tool

45. The cylindrical grinding tool regrinds the covering,

and the groove-grinding tool grinds guide grooves in the

35 covering. The drive of the grinding tools is ﬁot illus-

trated in Figure 5.
Once it has been installed in the wire saw and
provided with sawing wire, a wire-guiding-roller unit

which has been prepared for use in the maintenance and



several hours, is carried out with the purpose of preparing the

‘W re-guiding-roller unit for use in the wire saw. The intention, in
particular, is to bring the 5 wire-guiding-roller unit to a constant
operating tenpera- ture and to achi gye | owvibration rotary novenent
of the wire-guiding-roller unit. The test run is controlled by a

device 41 for /HHinYii0 PHEUieN Banl NbaPGESéd ONirdlediatel € for the

Bccording Lo MHAEs o, prduRaR TRt ets  RRALpRA, dHr 4 ”gvlais?b' e i s

provided wth vai.feeaéaxmgis at aC@tandptigd ean? bd areduréd otbi Bhet itdme
tenperature of_t [ uni egpgrat ures of the

noveabl e bearlﬁgpé%dF°f %ﬁ%garﬁ%Pg é&%bﬁé sgééﬁgﬁylggtgtgggggétﬁpé '
sensors 3% andtoms nheesl yepovedd fmmo thee wire neawi oai mirdeguddiag-vi a

signal lines 40,;ildie ghppalig :.nmJe'cl@.‘i%e‘i% @%ll%af%fd al QillaC ugEAGAl ure
sensors via ul ck-action couplings W re-gui ding-roll er
unit has been mﬂgkeen et whieh hﬁﬁebgaw Prepazeqd| Sor Mpe jik She Bapser; he
t ﬁrrper at Er € f%&é&ﬁﬁéla.bekﬁmﬂﬁchaﬁ- teunr'&lz.nga:.w ﬁﬁa?aﬁv fxortiﬂélwn.lw{%%w Ia

e quick-action, c i n SO _conhecte 0 nmoni t ori ng
device 41 are ®® ‘3}% '%37’9 LhIREE plechf AFS ( t%’ﬁé’?ﬂ&gb‘pmnt of
vibration during running of the wire-guiding-roller unit. 25 |If vibration
val ues which are considered to be perm s- sible are exceeded, the test
run i s broken off and the wire-guiding-roller unit is bal anced.
According to a preferred enbodi nent, the nainte- nance and running-in
station 36 al so has nmeans which can 30 recondition a danaged or worn
covering of the wre- guiding roller. These means may conprise, for
exanple, a cylindri.cal -grinding tool 44 and a groove-grindi ng tool
45. The cylindrical grinding tool regrinds the covering, and the
groove-grinding tool grinds guide grooves in the 35 covering. The drive of
the grinding tools is not illus- trated in Figure 5. Once
it has been installed in the wire saw and provided with sawing wire, a
W re-guiding-roller unit whi ch has been prepared for use in the
mai nt enance and ' '



runni ng-iM—used I medi ately for the pur pose of .producing

waf ers. Pm”’"'” ' ' t he wWre saw is at a standstill can be
reduced to I ’”ﬂm\gw to exchange wire-guiding-roller units since,
once 5 it -has®been & enp fromthe wire saw, a wire-guiding- rol | er
unit is imediately replaced by a wi re-gw%i ng- roller unit which has
been prepared fof tise.iyhhe nmanner described. In this way, running-in

phases in the wre saw and the sawi ng of test pieces are done away wth.
-12- Pat ent cl ai ns: 1 A wire saw for cutting wafers froma

wor kpi ece, 1having g gévehsad EBrW&hQEiﬁE WaZeka! W ol e vibiKpikke,

roll ers are npunted rotat ablﬁ Iﬁﬁ g.ach case between a 5 npyveabl e,‘%earl ng
and a fixed beBRYIRG adjsawnhedp, 4n whigh; @t l93ft oF¥Wo WHRATBH GRS a

W Irle wound ar dowu:llh éf@margl mcf)ﬁiﬁédlgrat\gﬁtablira aif)fe, edbhr ataseabbtween- Gili di ng
rol | er and_t he ve aring an | X ear.. ng aggkgned.toQ Jt

forma w r%-gtﬁ%Y?‘@t-’nf%l gﬁ%&ﬁﬂ%[ ,a'\}\ﬂi & E%ﬁe‘gnlbfaﬁénﬁ% %é $§Btf MO I he saw
head as an entguidimgtrollers. togethem with & wixs wiwidmround |tdiem,1,

whi ch com { SeS,a | d | | S Vi _
and by neans oﬁoﬁﬁ?hgj’ﬁ?;ﬁdi n%% %regﬁﬁt wéig% Egiaqﬁgsg%%slp aced
axially. 15 3and the maveghle beprina padnfixed bearing assigned o it

whi ch conpri segoiRNRE" Wit tdding-ddldexcdiRALs fRhich &2At réhlyndbd he
tenperature of the fixed bea}rll ng, thesg segnents repaining in the saw
head whertq he W%Yﬁ‘%i 7Q-the 53y head 2% 2R SRR SPANY aut onatical |y

comng into 202. cont acThav whre bawcaa claimer i ¢baihi 1edwhdah rgomwvhen

the wire-gui diﬂ@ié@élgrrgﬂgbahs 2135 L1l :f..é.' ﬁ:p@vf&‘g\é in the saw head
and by means of which the wire-guiding-roller unit can be
displaced axially.

15 3. The wire saw as claimed in claim 1 or claim 2,
which comprises temperature-controlling segments for
controlling the temperature of the fixed bearing, these
éegments remaining in the saw head when the wire-guiding-

" roller unit is removea and automatically coming into

20 contact with a lateral surface of the fixed bearing when
the wire-guiding-roller unit is installed in the saw
head. -

4. The wire saw as claimed in one of claims 1 to 3,
wherein the wire-guiding roller and its bearing shafts

25 form a rotating unit which does not have to be separated
when the wire-guiding roller is removed from the wire
saw.

5. A fitting station for a wire-guiding-roller unit
with a wire-guiding roller, a moveabie bearing and a

30 fixed bearing, comprising
a) supporting surfaces for supporting the wire-guiding-
roller unit;

b) retaining elements for £fixing the wire-guiding-
roller unit on the supporting surfaces; .

35 c) a heating/cooling system for controlling the temp-
erature of the wire-guiding-roller unit; and
d) means for detaching a covering from the wire-guiding
roller.



head.: 4. The wire saw as clained in one of clains 1 to 3,
wherein the wire-guiding roller and its bearing shafts 25 forma rotating

o o I > 2o 20 oen e o ol

wire-guidingtrdllér 8nit with a wire- Guiding roller, a noveabl e bearing

and a 30 fixed bearin ecof@étﬁh&g statﬁ)n %@penhuﬂadsumaceﬁaiﬁr 5,
supporting the W re-gulding- unit; r et ai eIer‘rP.fts for

fixing the wi rehgneimngpe heafrié;s)éiomrtg SYstem ?ﬁﬁpﬂ?ﬂ*ﬁg %ﬁr‘?%‘é@ 35 ¢)
a heating/ cool i iegSHsé HenpErLitd Af ithe wmeet-gﬁmamg -relibprendbt fiwm

‘t’“hreewg‘r“ed'gﬂ?df%' “inslgk ad8%0r tnd moVedBle Bealikdl U f ﬁ%&’eg[f{&g%% rom

claimed inscl abesabing £reinethenoubsifleati ng/ cooling system has neans for

control - lLng the fe f emg“ u t
t he inside and+ of the %‘mggg{%?gﬂgga% %LH ?nghiéﬂi‘?g?}g&ﬁeﬁ%gﬁ nvéiéér)‘([)nm t he
out si de. 7guiding-palhecnunds m@%r @nivirgigniding FPklAr o &Rpeve-

gui di ng-rol | er Hﬂétbmﬂ:hn& &haeagmihagbaakhﬁg, 8ofipresin abl e bearing
and a fixed bearlng npri si ng earin ?or su ting the
Wi re-gui ding- abd #GFFéPgurﬁ“tPP°rt9 b%°r Suﬁgﬁgl S@g 3:61? NG5 ?‘gﬁfﬁ

cogt roll :cﬂg theole@Petnit; ature OL the wire-guiding-roller unit; c)

a drive for ru |ng w,re-gul din | 1 &r. 5

devi ce for or| ﬁgﬁ?ﬂg"?ﬁﬁﬁ?ﬂ 4 c?gs Y |f§’r¥ OP httrollfi. ﬁgngh; teﬂﬁer-

Wi re- gui di ng- ral:hee ofii the w:.re8gu:.d1n§hgo§,ﬂ.gp| vRi%s clained in claim?7,
wherein the .y deyige;fQr e dPNb UMY st ene @i 80gh 0 0REL 261 28rOani BF

and

15 d) a device for monitoring the running-in operation of
the wire-guiding-roller unit.
8. The station as claimed in claim 7, wherein the

device for monitoring the ru.‘;ming-in operation of the
wire-guiding-roller unit is provided with sensors which
20 measure the temperaturé of the bearings and the con-
centric rotation and vibration of the wire-guiding-roller
unit. '
9. The station as claimed in claim 7 or 8, which
comprises a device for grinding a covering of the wire-
25 guiding rollers cylindrically and for grinding grooves
therein.
10. A method of exchanging a wire-guiding-roller unit
of a wire saw for cutting wafers from a workpiece,
wherein the wire-guiding-rol}er unit, which comprises a
30 wire-guiding roller provided: with a covering as well as
a moveable bearing and a fixed bearing, is displaced
axially from an operating position into a release posi-
tion and is removed from the wire saw with the aid of a
manipulator, and a wire-guiding-roller unit yvhich has
35 been temperature-controlled in advance is moved into the
operating position.
11. The method as claimed in claim 10, wherein the
wire-guiding-roller unit which has been removed from the

wire saw is provided with a new covering and temperature-



wire-guiding-roller unit is provided with sensors which 20 nmeasure the

terrpe’ﬂl]mﬂu")l“u"ﬁ”mnrl ngs and the con- centric rotation and
Vi bra gui di ng- roIIer' unit. 9. The station as

claimed i f ctai'm 7 o 8, which iges a device for grinding a
covering of the wire- 25 guiding roIIers ylindrically and for grinding

grooves gg,f,g&guei; in de?ncé i Qoﬂie?iﬁécgégﬂﬁaﬂ a

Wi re-guiding-r er —un e saw for-cutti wafers from a
wor kpi ece, 12vwher ei Bhehmekbod s cﬂl@'hﬁﬂ | &r ghpdm @0 cvhenfin sHRea 30

wi re- gui di ng r?LLE%ngéOES'Ed%ﬂeWiQea-g‘&@.\d@.h'g’l&oﬂidﬁe|dni%5 which Ghd®\ViSeén e
bearlng and a fiIxe earin

fIS | aced %m%%tfro anoeraté
position into HeF‘ET’EQSErB’Bsf:he wire; 83y aha FePy e f?’f)
with the asd otha wirehgaiaihgtpollesd anibir eigui tihangsfetted uimtowhach

has 35 been ten‘ge{:ature contdr ol | ﬁ*g“'fﬁ,{'t ad\?‘gggi‘%% g%egﬁig#glltr%h% V\%erel .

operating p05| ¢
t he W re- gppdopga.abbl.ebammcedﬁlami hebetked fFomorangentmiiherota- yire

saw i s providegd, % gg_nnﬁﬁ’ gﬂ&e'& ?e?QqP&"é”BSﬁﬁiﬂ'iQed in advance.

- 14 - controf I N advance tting station. The
method as clai #8d i n cFhemmethogha®i flakmed Inpedpimgd2of “fl'{'ﬁe“ein the

Wi re-gui di§9- 1 gbiBEiHE fthh@hv&i&%wramg FEATEE LS ode el visfed adm ar e

repai red or exchange e- gui di roller unit 1is
transferred iHkbB8 ﬁlntenﬁﬁFﬁtéﬁ nEBnﬁ ngﬁﬂnFﬁgtFﬁ Station, in which it
is, if appropriate, bal anced and checked for concentric rota- tion,
run in and tenperature-controlled in advance. 13. The net hod as

clainmed in claim12, wherein the 10 covering of the wire-guiding roller is
reconditioned in t he mai ntenance and running-in station.



